Influences of haemodialysis on the binding sites of human serum albumin: possibility of an efficacious administration plan using binding inhibition.
We have studied the possibility that low-dose treatment utilizing the inhibition that may occur between two drugs at the same site of human serum albumin (HSA) improves the pharmacological effects. The purpose is to elucidate the differences in the binding capacities of sites I and II of HSA between pre-haemodialysis (HD) and post-HD in patients with end-stage renal disease. We evaluated free fractions of site probes, (14)C-warfarin (site I) and (14)C-diazepam (site II), by ultrafiltration in serum between pre-HD and post-HD. To investigate effects on the binding capacities of HSA sites, free fractions of site probes were calculated from the radioactivities measured with a liquid scintillation counter. Endogenous uraemic toxins, 3-carboxy-4-methyl-5-propyl-2-furanpropionate (CMPF), indoxyl sulphate (IS) and hippurate (HA), were determined by HPLC. Free fatty acid (FFA) as an endogenous substance was determined with an automatic multi-item simultaneous analyser. The concentrations of HSA and FFA increased significantly (post-HD/pre-HD ratio: 1.18 +/- 0.10, 5.46 +/- 4.91), the concentrations of IS and HA decreased significantly (post-HD/pre-HD ratio: 0.69 +/- 0.10, 0.33 +/- 0.15) and CMPF concentrations did not alter significantly (post-HD/pre-HD ratio: 0.97 +/- 0.12, P = 0.471). The free fractions of (14)C-warfarin decreased in all 14 patients at site I at post-HD compared to pre-HD (post-HD/pre-HD ratio: 0.59 +/- 0.13). The free fractions of (14)C-diazepam at site II remarkably decreased in 10 of 14 patients (post-HD/pre-HD ratio: 0.61 +/- 0.17) and unexpectedly increased in 4 (post-HD/pre-HD ratio: 1.08 +/- 0.06) post-HD compared to pre-HD. In these four patients, when we investigated the influences of these variation factors on the reduction of the binding capacities of site II, [FFA]/[HSA] increased significantly post-HD, compared to pre-HD (post-HD/pre-HD ratio: 6.91 +/- 6.58). ([FFA]/[HSA] ratios of the 4 patients were from 1.22 to 3.55, the highest for the 14 patients post-HD, but the ratios of the other 10 were below 1.2 post-HD.) The binding capacity of site II was unexpectedly decremented by the effects of the remarkable elevation of FFA. Therefore, monitoring the binding capacity of site II in HD is important for patients with end-stage renal disease in the efficacious administration plan using the binding inhibition of HSA.